




























7KHUH DUH PDQ\ GLIIHUHQW DSSOLFDWLRQV LQ ZKLFK %LJ 'DWD WHFKQLTXHV DUH DSSOLFDEOH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UHWULHYDO DQG WDJJLQJ ZKHQ XQVWUXFWXUHG GDWD LV FRQFHUQHG WKH SULPDU\ SUREOHP LV RUJDQLVLQJ DQG
PDNLQJVHQVHIURPLW1RZDGD\VXQOLNHLQWKHSDVWFHQWXU\YDVWPDMRULW\RIWKHGDWDLVXQVWUXFWXUHG




























3HUKDSV WKHPRVW SRSXODU DSSURDFK LV+DGRRS DQG0DSUHGXFH >@ EXW LW LV DSSOLFDEOH WR VLPSOHU
SUREOHPV VXFK DV LQIRUPDWLRQ VWRUDJH DQG UHWULHYDO FOXVWHULQJ VDPSOHVFHQWUHG DSSURDFKHV VXFK DV
690HWF0RVWRI WKH%LJ'DWD VSHFLILFDSSURDFKHVDUHDGDSWDWLRQVRISUHYLRXVO\H[LVWLQJDQGZHOO

















LV EDVHG RQ SDUDOOHOL]DWLRQ RI WKH 7('$&ODVV FODVVLILFDWLRQ DOJRULWKP 7KH 'DWD 'LVWULEXWRU QRGH
GLVWULEXWHV WKHGDWD LQEORFNV GDWDFKXQNV7KH'DWD3URFHVVRUQRGHVREWDLQD UHVXOW IURP WKHGDWD
FKXQNSURYLGHGWRWKHP)XQFWLRQLQJRIDOOWKHQRGHVLVH[DFWO\WKHVDPHWKHRQO\GLIIHUHQFHLVWKHGDWD
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7KH7('$IUDPHZRUN LVEDVHGRQ WKH VSDWLDOO\DZDUHFRQFHSWVRI W\SLFDOLW\DQGHFFHQWULFLW\ZKLFK
UHSUHVHQW WKH GHQVLW\ DQG SUR[LPLW\ LQ WKH GDWD VSDFH 7KH 7\SLFDOLW\ DQG (FFHQWULFLW\EDVHG 'DWD
$QDO\WLFV7('$LVDGDWDGULYHQSDUDPHWHUVDQGDVVXPSWLRQVIUHHDSSURDFKZKLFKGLIIHUVIURPWKH
WUDGLWLRQDO SUREDELOLW\ WKHRU\ WKH DSSURDFKHV EDVHG RQ EHOLHI DQG SRVVLELOLW\ RU WKRVH EDVHG RQ
VXEMHFWLYHH[SHUWVVXFKDVIX]]\ORJLF,QZKDWIROORZVLWLVEULHIO\RXWOLQHG
/HWXVFRQVLGHUWKHGDWDVDPSOHVVHTXHQFHሼ࢞ଵǡ ࢞ଶ ǥ࢞௞ ǥ ሽǡ ࢞௜ א Թ௡ǡ ݅ א ԳǡZKHUH݇LVDWLPHLQGH[
ZLWKLQWKHGDWDVHTXHQFH:HFDQGHILQHVRPHSDUWLFXODUGLVWDQFH݀ሺ࢞ǡ ࢟ሻ0DKDODQRELVFRVLQHRUDQ\
RWKHUZKLFKVHHPVWREHDSSURSULDWHZLWKLQWKHSUREOHPFRQWH[WEHWZHHQWKHYHFWRUVRIWKHGDWDVDPSOH










ǡ σ ߨ௝௞௞௜ୀଵ ൐ ͲǤ ݇ ൐ ʹ 
7KHW\SLFDOLW\߬RIDSDUWLFXODU݆௧௛ሺ݆ ൐ ͳሻGDWDVDPSOHLVGHILQHGDV




















	 ൌ ሼܴ௜ሽǡ ݅ ൌ ͳǡ ǡ ܴ୧ሺ࢞ሻ ׷ ܫܨሺ̱࢞࢞௜כሻܶܪܧܰݕ௜ ൌ ࢞ഥ்߆௜ 
ZKHUHܨLVDIX]]\UXOHVHWܴ௜LVDSDUWLFXODUUXOHRIWKLVVHWݕ௜ א ܥǡ ࢞ א Թ௡ǡ ܨǣԹ௡ ՜ ܥǡԹ௡LVDIHDWXUH
VSDFHܥLVDFODVVVSDFH࢞௜כLVFOXVWHUUHSUHVHQWDWLYHSRLQWIRFDOSRLQW߆௜ LVDGHVLJQPDWUL[IRUOLQHDU












3. The Proposed Approach TEDAClassBDP
7KH DSSURDFK SUHVHQWHG LQ WKLV SDSHU 7('$&ODVV%'S ZKLFK VWDQGV IRU 7('$&ODVV %LJ 'DWD
SDUDOOHOL]HG LV EDVHGRQ WKH7('$&ODVV FODVVLILHU H[HFXWHGE\ HDFKGDWD SURFHVVRUQRGH LQSDUDOOHO
PDQQHU)LJXUHERWWRP8VLQJWKHSDUDOOHOL]DWLRQLWLVSRVVLEOHWRVFDOHXSWKHFODVVLILFDWLRQDOJRULWKP
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 )XVLRQ&HQWUH LQLWLDOLVDWLRQߤ௞ ൌ ׎ߤ௫೅௫௞ ൌ ׎ܰLV D FRXQWRI GDWD SURFHVVRUV ஽ܰ LV
WKHFDUGLQDOLW\RIWKHGDWDVHW ௖ܰLVWKHFDUGLQDOLW\RIDGDWDFKXQNܺLVDGDWDVHWZLWK
FDUGLQDOLW\ ஽ܰ





ேభǡ௜ ൠ ǡ ݅ ൌ ͳǥ ஼ܰ௟ ZKHUH ஼ܰ௟ LVWKHQXPEHURIFORXGVDQG݅LVDFXUUHQWFORXG ଵܰǡ௜LV
DVXSSRUWRIWKH݅WKFORXGDVLQWUDGLWLRQDO7('$&ODVVDQGWUDQVPLWLWEDFNWRWKH)XVLRQ
&HQWUH
 )RU݇ ൌ ଴ܰ ൅ ͳǡ ଴ܰ ൅ ͳ ൅ ஼ܰǡ ǥܰ െ ஼ܰ GR





E 'DWD3URFHVVRU ൌ ͳǣሻǣXSGDWHWKHPHDQVሼɊ୧ǡ୨
୒౟ǡౠሽFRYDULDQFHV൜Ɋ൫୶୶౐൯౟ǡ୨
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EXLOGXS WKH OLQHDU UHJUHVVLRQIRUHDFKRI WKHGDWDFORXGV7KLV UHJUHVVLRQ LVXVHG WRHVWLPDWH߆௜ DQG
UHVROYHVWKHIROORZLQJOHDVWVTXDUHVSUREOHP
ቀ ௜ܻ௞ െ ൣȲ௜୩൧்ȣ௜୩ቁ




ȣ௜௞ ൌ ȣ௜௞ିଵ ൅ ܥ௜௞Ȳ௜୩൫ݕ௜௞ െ Ȳ௜୩ȣ௜୩ିଵ൯ǡ ȣ௜௞ ൌ Ͳǡ 
ܥ௜௞ ൌ ܥ௜௞ିଵ െ
ܥ௜௞ିଵȲ௜୩ൣȲ௜୩൧்ܥ௜௞ିଵ
ͳ ൅ ൣȲ௜୩൧்ܥ௜௞ିଵȲ௜୩






























FDUULHGRXW E\ WKHPHWKRGSURSRVHG LQ >@7KLVPHWKRG WULYLDOO\ FRPELQHV*DERU ILOWHU EDVHGJLVW
GHVFULSWRU>@FRPELQHGZLWK+DDUIHDWXUHV>@
7KHUHVXOWVRIDSSO\LQJ7('$&ODVV%'SWRWKLVGDWDVHWDUHVKRZQLQ7DEOHDQGILJXUHDQGWKH\
GHPRQVWUDWH WKDW DSSUR[LPDWHO\ WKH VDPH KLJK DFFXUDF\ FDQ EH DFKLHYHG E\ HDFK 'DWD 3URFHVVRU
ZRUNLQJZLWKRQO\SDUWRIWKHGDWDXSWRWKDQGWKXVWKHGDWDEHLQJSURFHVVHGPXFKIDVWHUVLQFHZH




















'DWD3URFHVVRUV $FFXUDF\ 'DWD&ORXGV &RPSXWDWLRQDOWLPHFRPSDUHGWRRQHQRGH
   
   
   
   
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